Experimentally researching the root exudates of mangroves—pollution ecological effects of heavy metals stress by 李天煜
 
分类号     X 171.5                  密级                




厦  门   大   学 





         
姓        名          李 天 煜 
                  
 
工作完成日期       2008 年 5 月 
报告提交日期     2008 年 6 月 
 
        
         厦 门 大 学   


















EXPERIMENTALLY RESEARCHING THE ROOT 
EXUDATES OF MANGROVES 
—POLLUTION ECOLOGICAL EFFECTS OF 
HEAVY METALS STRESS 
 
 
博   士   后   姓   名    李 天 煜 
流动站（一级学科）名称 厦门大学 生物学 
专  业（二级学科）名称 污染生态学 
 
 
研究工作起始时间 2006 年 7 月 15 日 
研究工作期满时间 2008 年 6 月 30 日 
 
 
厦 门 大 学 




















To my dream –  


























































































   Firstly, the polyols (especially, sugars) in root exudates of three mangrove 
species (Bruguiera gymnorhiza, Kandelia candel and Avicennia marina) and 
influence of seasons on them were investigated. The results showed that the 
polyols in root exudates were different with the trees, e.g. species and seasons, 
and seedling ages (used in this experiment) had no influence on them. The 
differences expressed in: (1) winter samples had more polyols in their root 
exudates, (2) chemical specification of polyols differed in winter from in summer, 
(3) except for grey mangrove (Avicennia marina), myo-inositol in other two 
species had two or three isomers and, in summer the isomer was one more than in 
winter. In addition, not only was myo-inositol found and reported in the root 
exudates firstly, but also whose one isomer was found in all summer and winter 
samples of root exudates of three mangrove plants. Some isomers of myo-inositol 
were only found in one season or one mangrove plant.  
Secondly, the effects of heavy metals, Cu and Cd stress on the secretion of 
root exudates of grey mangrove, A. marina, were conducted in the laboratory with 
a pot culture method. This laboratory-based study demonstrated that heavy metals 
(Cd and Cu) affected the secretions of glucose and fructose in root exudates, and 
the secretion levels were not linear correlation with the stress concentration in the 
scale of this experiment. No heavy metal stress, grey mangrove would not exude 
glucose and fructose in its root exudates. Cu and Cd stress all leaded to the 
secretions of glucose and fructose and reaching considerable high level. And two 
metals showed the similar trends, but the response to Cd was more sensitive. In 
addition, the secretion of fructose in Cd stress had a lag time and glucose had not. 
These showed the secretion of glucose when grey mangrove in heavy metals (Cd, 
Cu) stress was adjustable physiologically, but not of fructose.  
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Plent 在 18 世纪（1795）、Decandole 在 19 世纪（1830）就已观察到根分泌物对

































的化合物[5]。Lynch 和 Whipps(1990) 认为植物根系向环境释放的有机碳量占植物固定
总碳量的 1%-40%, 其中有 4%-7%通过分泌作用进入土壤[15]。据 Woldendorp 研究，从
植物顶部转移到根部同化产物 10％－20％分泌到根际土壤中，其中水溶性化合物、水




































































































































而言，人们发现根分泌物的生态功能可以归纳为以下 3 个方面： 
1.4.1 根际环境的调控 











1.4.1.2 对土壤结构和 pH 值的影响 
植物根系分泌产生的高分子粘质多糖对土壤颗粒有很强的粘着力。高分子粘胶物
质与土壤颗粒相互作用，促进微团聚体的形成。根系分泌物可以改变土壤的 pH 值，其
影响土壤 pH 值的主要原因是由于其中含有低分子量有机酸。根系分泌物中含有 H+和大
量的低分子量有机酸，它们增加了土壤中 H+的浓度，酸化了根际土壤，导致了根际土
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